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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA

JlucuumimHa y9acTByeT B ()OPMUPOBAHUU CIIEIYIOIICH KOMIIETCHIIMU 00pa30BaTeIbHOM
POTPAMMBI:

Kovmnerennusa IIK - 1 «CnocobeH ucnonb30BaTh 3aKOHBI M METOILI MaTEMAaTHKH, €C-
TECTBEHHBIX, TYMAaHUTAPHBIX U SKOHOMHUYECKHX HAYK MPH PEIICHUH MPO(HECCHOHATBHBIX 3a/1a4)»
chopmynupoBaHa Ha ocHOBe npodeccuoHanbHoro crangapra 40.117 CnenuaaucT 1Mo 3KOoJI0TH-
YeCKOM 0€30MacHOCTH (B MPOMBIIIIJIEHHOCTH )

O6o01menHas Tpynosasi ynkuusa - C6 PazpaboTka v mpoBeneHre MEPOIIPUATHI 10 TTOBBIIIIE-
HUIO0 3G (HEKTUBHOCTH MPUPOAOOXPAHHON ACSITEILHOCTH OpTraHU3aIIH .
TpynoBas pynkuus - C/02.6 Dxonorunuecknue odbecrnevyeHrne Mporu3BoICTBA HOBOU MPOTYKITUHU B

OpraHu3aluu
IMoaxomnerenum, .
3agauu npodeccnoHanbHOl esi- | UHAUKATOPBI 10CTHKEHUSA
¢popmupyembie B .
TeJIbHOCTH NMOJAKOMIIeTeH M i
AUCHUILINHE

[IK-1. ®OAD Cro- | Ananus, BbBIOOp U oOocHOBaHHE | 3HAeT (yHIAMEHTalIbHbIE 3aKO-
COOEH HCIONBb30BATh | P3BECTHBIX METONOB M CpEACTB | HbI PUPOZBI M OCHOBHBIE (HH3H-
3KOHBL M METOMBI | a1y werioeka M cpejibl 0uta- | ICCKHE 3AKOHBI ONTHKH M aTOM-
ONTUKA W AaTOMHOMU HOM (pU3KKH

HUS C Y4eTOM €CTECTBEHHO-
¢u3uku npu perie- YMeeT NpUMEHATh (U3NYECKUE

HUU npodeccuo- | HaYTHPIX, COMMAIBHO™ | 5ax0HBI ONTHKM M aTOMHON (u-
HAJIBHBIX 33724 OKOHOMHMHYCCKHUX, TCXHUICCKUX aC- | syky nj1s peleHus 3agad Teope-
IEKTOB IPOXU3BOCTBA. THYCCKOIr0 M MPHMKIAZHOIO Xa-

pakTepa
HMmeer oONBIT HCIOJIB30BAHUS
3HaHUH (U3MKK B 00JaCTU ONTH-
KM U aTOMHOW (DU3UKMU TIpU pe-
IIEHUH NPAKTHYECKUX 3a7a4

2. MECTO JUCHUNJIAHBI B CTPYKTYPE OBPA3OBATEJIBLHON
ITPOI'PAMMBI

JlucuuiuinHa BXOAUT B 00s3aTenbHyro YacTh bioka 1 «/{ucumnnunsl (Moaynn)» oOpaso-
BaTEJIbHON IPOrPAMMBI.

Bxonnble TpeboBaHUS K JUCHUILIMHE: U1 OCBOCHUS AUCUUILIMHBI HEOOXOIMMBbI 3HAHUS
no ¢usmuke U MareMaTuke B oobeme TpeOoBanuii EI'D; 3HaHus, yMEHUS M ONBIT ACSITEIBbHOCTH,
npuoOperaeMble CTyJE€HTaMH MpPU U3YYEHUU CIENYIOMMX AUCHMILIMH: MareMaTudeckuil aHa-
mmn3; Pusnka. DIEKTPUUECTBO U MAarHETHU3M.



3. OBBEM JIUCIATLIIMHBI 1 BUbI YYEEHON PABOTHI
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4. COAEP) KAHUE JUCIUIIVIMHBI

Ne 4 HAaMMeHOBaHHe
MOYJIst

KonrakTHas pa6ora

Jlekuuu (4acol)

e
1)

IMpakTn4yeckue
3aHATHSA YAChI)
JlabopaTopHBI
3aHATHS Yach
CamocTrosiTeJIbHAsA
padoTta yacsl)

®opMBbI TEKylIero KOH-
TPOJIA

1 BomrHoBas onTuka
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|
N
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Cpnaua u 3ammuTa Jjabopa-
TOPHBIX paboT

TectupoBanue

KonTpoabnas pabora Nel

2 KBaHTOBas onTuka

Cnavua u 3ammuTa nabopa-
TOPHBIX padoT

28

Cnava ¥ 3ammMra npakTUKO-
OPUEHTUPOBAHHOTO 3aJaHUs

PyOexHblii kOHTposb (TEC-
THPOBAHUE)

KonTtponbHas pabora Ne2

3 dusmka aToMa 1 aTOMHO-
ro sapa

14

Cnaua w 3ammrta Jabopa-
TOPHBIX paboT

12 4 44

Cnava u 3ammura y4eOHOTrO
3a7aHus

TectupoBanue

KonTtponbHas padora Ne3




4.1. JIeKIIHOHHDBIE 3aHATHS

Ne monyJist

JUCIHUAININHBI

Ne jekuun

O0beM 3aHATHI

(4acwi)

KpaTlcoe coacpkaHue

1-2

WuTepdepeHius CBETOBBIX BOJH.

CeeroBas BosHa u e€ cBoiictBa. MHTepdepenuus BoaH. MHTEpdepenms
MOHOXPOMAaTHYECKHUX BOJIH OT JIBYX TOUCYHBIX CUH(A3HBIX U3Tydareneil Ha
npumepe onbita FOHra. Knaccuueckue nntrepdepeHIIMOHHBIE OIBITH: OU-
npusma Openens, ouzepkana Openens, 3epkano Jlnoiiaa.

WNuTtepdepenius cBera mpu OTPAKEHUH OT TOHKHUX IUICHOK M TUTACTHHOK.
Konpna Herorona. MuoromydeBass uHTepdepeHius. Bpemennas u mpo-
CTPAHCTBEHHAs! KOTEPEHTHOCTb.

34

Judpakiust CBETOBBIX BOJIH.

Hudpakuus ceera. [lpunnun I'roiireHca-®penens. Meroa 300 DpeHers.
Hudpaxius OpeHens Ha AUCKE U KPYTIIOM OTBEPCTHUH.

Hudpakus dpaynrodepa na menu. Judpaknuonnas pemerka. Pacmpe-
JielieHne UHTEHCUBHOCTH B TU(PAKIMOHHBIX KapTHHAX, XapaKTePHBIE 0CO-
O0enHOCTH. [IndpakroHHas pemeTKa Kak ClIeKTPaIbHBIN pruoop.

[TonApuzanus ceera.

EcTecTBeHHBIN, MOIAPU30BaHHBIA U YaCTUYHO-TIOJISIPU30BAHHBIN CBET. DJI-
JUNTUYECKAs W JIMHEHHas MOJSpU3alMs IEKTPOMarHuTHOW BosHBL. Cre-
IeHp nossipusanuu. 3akoH Maimoca. [longpusanus cBera npu OTpaKeHUU
U IIpesioMIieHuu. Yroa bprocrepa.

KBaHTOBBIE CBOMCTBA CBETA.
@DOTOHBI, KOPIYCKYJIIPHO-BOJHOBOM Tyanu3Mm cBera. TOpMO3HOE peHTTe-
HOBcKoe u3nyuenue. @oroanekrpuueckuii apdexr. Ipdpext Komnrona.

TemnoBoe n3nyuenue.

TennoBoe uznyuyenue. McnyckarenpHas M MOTJoLIATeNbHAs CIIOCOOHOCTH
ten. 3akoH Kupxroga. AOGcomotHo uepHoe Tteno. 3akoH Credana-
Bonenmana. 3akon Buna.

®opwmyina Penes-Jxunca. ['unore3a kBanToB sHeprun. @opmyna [lnanka.

boposckas Moaens aToma BOIOpOJa.

Crnektp uznydenus aroma Bojgoponaa. @opmyna bansmepa. CriekTpanbHble
cepun. OnbiTel Pesepdopaa mo paccesHuto o-yactull. SaepHas Monenb
aroMma. IInanerapuas monens aroma. Iloctymnarel bopa. Teopust Bogopono-
nono6Horo nona. CrekTp sHeprui snekTpoHa. Mcnyckanue v morjoueHue
ceeta atomoM. OnibiTel @panka u ['epua.

10

KopnyckysipHO-BOJIHOBOM yaiii3Mm.

KopnyckynsipHO-BOTHOBOW MaTepHANIBHBIX YacTHIL], THNoTe3a Ae-bpoils.
IIpoxoxkneHne MuKpoudacTul] uepe3 wienb. [IpuHuun HeonpeneneHHOCTH
Ieiizenbepra. OueHka YHEPTHH OCHOBHOTO COCTOSTHUSI aToMa BOJOPOAa U
SHEpPI'UU HYJEBBIX KOJICOAHU OCIHILIATOPA.




Ne monyJist

JUCIHUANINHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTlcoe coacpkaHue

[N
[N

Vpasuenue lIpeaunrepa.

CocrosiHre KBaHTOBOTO 00BEKTa, BOJIHOBAs (DYHKIUS U €€ CBOICTBA.
Vpasuenue lllpeaunrepa.

Yacrtuia B IOTEHIUAIBHOMN sIME ¢ OECKOHEUHO BHICOKUMU CTEHKaMH. TyH-
HeNbHBIN 3P deKT. ['apMoHnYecKil OCHUILISATOp, HyJIEBbIE KOJIeOaHUsI.
Omneparopsl B KBaHTOBOM MexaHHKe. CoOCTBeHHbIE (PYHKIIMU U COOCTBEH-
Hble 3HaueHus. CtanuoHapHble cocTOsIHUSL. CeKTp SHEPruil.

Oneparopbl MOMEHTa UMITYJIbCA U €ro NpoeKuuu. CloxKeHne MOMEHTOB B
KBAaHTOBOU MEXaHUKE.

12

ATOM BOZOpO/Ia B KBAHTOBOM MEXaHUKE.

KBaHTOBOMEXaHNYECKOE ONMCAHME aToOMa Boxopoaa. KBaHTOBbIe 4ywmcia.
CriekTp 3Hepruil aMeKTpoHa, CMH 3J1eKTpoHa. I[IpocTpaHCcTBEHHOE KBaHTO-
BaHUE.

13-
14

MarnuTHbIe CBOMCTBA aTOMA. MHOI03JIEKTPOHHBIE aTOMBI.

OpOuTanbHbIl MarHUTHBIK MOMEHT 3JIeKTpoHa, onbIT lllTepna-I'epnaxa.
CnuH ¥ NOJHBIH MOMEHT UMITYJIbCA 3JIEKTPOHA B aToMe Bogopoja. CruH-
opOHUTaNIbHOE B3aMMOJEWUCTBUE, CHEKTpaJbHOE O0O3HAUYEHHE CTallMOHAp-
HBIX COCTOSTHUHM BOJOPOIONOA00HOTO aToMa, IpaBuiia oToopa.

CocTosiHME MHOTO3JIEKTPOHHOIO aToMa. bo30HBI M (EpPMUOHBI, TPUHIUI
3anperta [laynu. Pacnipenenenne a1eKTpOHOB B aTOME 10 HEPT€TUYECKUM
YPOBHSM, NIEPUOJUYECKAsl CUCTEMA IIEMEHTOB MeHeneeBa. YTI0BbIE MO-
MEHTHI aToMa, LS-cBs3b, cnekTpaibHble 0003HAYEHUsI TEPMOB U MYJIBTH-
metoB. Dddext 3eemana.

15-
16

®u3KKa aTOMHOTO s1/Ipa ¥ MJIEMEHTAPHBIX YaCTHIL.

CocTtaB M XapakTepUCTHKU aTOMHBIX siep. CaMonpou3BOJBHBIA pacraj
gacTULbl. PaguoakTUBHOCTE. 3aKOH PAaJMOAKTHUBHOIO pacnaja. SnepHble
peakuuu, noporosast sHeprus. Buasl B3aumopnerncTsuil. Knaccsl ayeMeH-
TapHBIX 4acTUL. acTUIbl U AHTUYACTULIBI.




4.2. TIpakTuuyeckue 3aHATHS
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1 |12 4 | UnTepdepeHIus cBera.
3-4 | 4 | Judpakmnus Openens.
S) 2 | Ilonspu3zamnus cBera.
6 2 | KonrponbHas pabora Nel.
2 7 2 | KBanToBas npupona ceera. DOTOHBI.
8 2 | TeruioBoe U3ITy4YEHHUE.
9 2 | Ctpoenne aroma. Atom Pesepdopma-bopa.
10 2 | KonrponbHas paborta Ne2
Py0exHbIi1 KOHTPOJIb
3 11 2 | KopnyckynsipHO-BOJTHOBOM Jyann3M B MUKPOMUDE.
12- VYpasuenue lllpenunrepa.
13
14 2 | KBantoBo-mexanudeckoe onrcanue atoma. CBOHCTBA aTOMOB.
15 2 | CpoiicTBa aTOMOB. ATOM B MarHUTHOM IIOJI€.
16 2 | KontponbHas padoTa Ne3
4.3. JlaGopaTtopHble padoThI
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1 1 2 | UnTepdepenius Ha MIOCKOMAPAIIEIbHON MIIACTHHKE
2 2 | NaTepdepenmonnbie koibita HeroToHA
W3mepeHune TONMIMHBI TOHKUX TUIEHOK ¢ TIOMOIIBI0 MUKpOHHTEp(hepomMeTpa
3 2 | OrpaxkarenbHas qTuGpaKIIMOHHAS PEIIeTKa
W3yuenne qudpakiuy OT MENH, HUTH U OJTHOMEPHOI T PaKIIMOHHOMI
peLeTKH
Jludpakius cBeTa Ha OJJTHOM U Ha IBYX ILIEJSIX
4 2 | IlpoxoskaeHune MI0CKONOISIPU30BAaHHOTO CBETA Yepe3 MOJISIPH3aTop
2 5 2 | TerutoBoOE M3ITydeHUE
Bouner ne Bpoiins u audpaxius 3J1eKTpOHOB
Dddext Komnrona
6 2 | Onwir ®panka — ['epua

Omnpenenenue nocTostHHOW Puabdepra u sHepreTHUecKX ypoBHEH aToMa




Ne monyJist
AUCHHUIITAHBI
Ne ;1abopaTopHoii

padoThI
O0beM 3aHATHI
(4acwi)

HaumenoBanue pa6boTsbl

BOJIOpO/IA

DddexT 3eemana

3 7 2 | 3y4eHne TepMORJICKTPOHHON YMUCCUH U OTpeieiieHuE pabOThl BBIX01a
Omnpenenenue yaeapHOro 3apsiia JIeKTpoHa
8 2 | Ddodexr Xonna B MOIYyNPOBOAHUKAX
4.4. CamocrosiTejibHas padoTa CTYJA€HTOB
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1 2 | Pabora c yueGHOIi TuTepaTypoii: paboTa ¢ KOHCIIEKTaMU JIEKIUi, yueOHUKaMu 1
y4eOHbIMU TocoOusiMu. PaboTa ¢ BHEIIHUMU 3J1€KTPOHHBIMU PECypcaMu

2 | Pabora ¢ 351eKTpOHHBIMU MOAYJISIMU MHIUBUAYaJIbHONW PaOOThI CTYAEHTOB
(BMUPC): uzyuenue matepuasioB IMUPC, oTBETHI Ha TECTOBBIE BOIIPOCHI.

8 | [loaroroBka k 1a00paTOPHBIM 3aHATUSAM: TOATOTOBKA KOHCIIEKTA JJa0OpaTOPHOM
paboThI, N3yUeHHE TEOPETHYECKOTO MaTepraa, CXeMbl SKCIIEPUMEHTa, METO/1a
00paboTKa IKCIIEPUMEHTAIBHBIX IaHHBIX, IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE
BOTIPOCHI.

10 | BrimosHeHHEe AOMAIIHUX 33aHUN MPAKTUUECKUX 3aHSATHI.

4 | BreimosHEeHNEe NPaKTUKO-OPUEHTHPOBAHHOTO 3aaHNS.

2 | [oaroroBka K KOHTPOJIEHBIM MEPOTIPHATHIM: KOHTPOIBHOU padote Nel u py-
0eXHOMY KOHTPOJIIO.

2 3 | Pabora ¢ yuebHOI1 nmuTeparypoii: paboTa ¢ KOHCIEKTaMHU JIEKIUH, ydeOHUKaMH U
y4eOHBIMU TTOCOOUSIMH.

4 | PaGoTa c BHEIIHUMU 3JIEKTPOHHBIMH pecypcamu

5 | Pabora ¢ 351eKTpOHHBIMU MOYJISIMU HHIUBUIYaJIbHOW PaOOTHI CTYICHTOB
(OMUPC): nzyuenne matepuanoB OIMIUPC, oTBETHI Ha TECTOBBIE BONPOCHI.

4 | ITonroroBka K J1a00paTOPHBIM 3aHATHSAM: IIOJrOTOBKA KOHCIEKTa 1JabopaTopHO
paboThl, N3yUYeHHE TEOPETUYECKOT'0 MaTepHasa, CXeMbl SKCIIEPUMEHTA, METOJ1a
00paboTKa IKCTIEPUMEHTAIBHBIX JIaHHBIX, TIOJITOTOBKA OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI.

8 | BeImonHeHHE TOMANTHUX 3aJJaHUH MPAKTHYCCKUX 3aHATHM.

4 | IlonroroBka K KOHTPOJIHHOU paboTe Ne2.

3 9 | Pabora ¢ yuebHOI1 muTEpaTypoOii: paboTa C KOHCIEKTaMHU JIEKIUH, yIeOHUKaMU U
y4eOHBIMU TTOCOOUSIMH.

9 | Pabora ¢ BHEIIHUMH 3JEKTPOHHBIMU PECYPCAMHU.

5 | Pabora ¢ 251eKTpOHHBIMU MOYJISIMU HHIUBUIYaJIbHOW PaOOTHI CTYICHTOB
(OMUPC): nzyuenne matepuanoB OIMIUPC, oTBETHI Ha TECTOBBIE BONPOCHI.

4 | IToaroroBka K J1abOPaTOPHBIM 3aHATUSIM: TIOJITOTOBKA KOHCIIEKTA JTAOOpaTOPHOH
paloThl, M3yYeHHE TEOPETUYECKOT'0 MaTeprasa, CXeMbl SKCIIEPUMEHTa, METOJ1a




Bug CPC

Ne moayais
JUCIHHUIIINHBI
O0neM 3aHaTHI
(4achl)

00paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX, IOJrOTOBKA OTBETOB HA KOHTPOJIbHbIE
BOIIPOCBI.

6 | BeimonHeHue TOManIHUX 331aHUH MPAKTHYECKUX 3aHATHIM.

7 | Bemonaenue yue6Horo 3aaanus «3ydnTs npuHIMI AeWicTBUS HHTEpdepomeTpa

®abpu-Ilepo 1 ucnonap30BaTh €ro A HAOIOAEHUS U N3YYEHHSI aHOMaJIbHOTO

s dekra 3eemMana B KaIMUN»:

4 | IlonroroBka K KOHTPOJIbHOU paboTe No3

4.5. IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IIP0EKTOB)
He npedycmompenni

S. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUA JJIS
CAMOCTOSTEJBHOM PABOTHI

Y4eOHo-MeToAnYecKoe 0OecieueHue sl CaMOCTOSITENIbHOM paboThl CTYIEHTOB B COCTaBe
YMK aucrummuast (OPMOKC, URL: http://orioks.miet.ru):
Moayab 1 «BosiHOBasi onTHKa»

Marepuaibl ¢ KpaTKUM U3JI0KEHUEM JIEKIIMOHHOTO Kypca JJIsl OATOTOBKHU K IpaKTH4e-

CKUM | JJa0OpaTOPHBIM 3aHATHUSIM H HK3aMEHY:

Metoanyeckoe nocoOue s MPaKTUIECKUX M JTaOOpaTOPHBIX 3aHATUH M IMOATOTOBKH K
KOHTPOJILHBIM MEPOIPHUATHSIM H IK3aMEHY.

DJNEeKTpOHHBIE MOAYJIN UHIUBUAYaTIbHON padoThl cTyaeHToB (OMUPC) nns moaAroToBku
K IPAKTUYECKUM 3aHATHSIM, KOHTPOJIBHBIM MEPOIIPUATHUAM U HK3aMEHY.

Metoanueckoe ykazanue cryaerram (MY C) no noarotroBke 1 o(popMIIEHHUIO 1abopaTop-
HBIX paboT.

Mertoandeckoe ykazanue ctyaeHtaM (MY C) «BHeNTHUE JIEKTPOHHBIC PECYPCh» IS 10-
MOJIHUTENIBHON CaMOCTOSITENIbHON paboThl, YIiyOJeHHOrO U3y4yeHusl yueOHOro MaTepuania u 1mo-
MOIIH B BBITOJIHEHUH 3aJaHUHN 110 MPAKTHYECKUM 3aHSATHSIM, JTA0OPaTOPHBIM paboTaM U MOATO-
TOBKH K KOHTPOJIGHBIM MEPOTIPHUATHIM U TIPOMEKYTOYHOH aTTECTAIlNH.

Moayas 2 «kKBaHTOBas1 OITHKA»

Marepuainbl ¢ KpaTKUM HM3JI0KEHHEM JIEKIIMOHHOIO Kypca Uil OJArOTOBKU K MpaKTHYe-
CKUM, JTa0OpaTOPHBIM 3aHATUSAM U SK3aMEHY:

Metoanyeckoe nocoOue A MPAaKTUUYECKUX M JTaOOpAaTOPHBIX 3aHATUH M MOATOTOBKH K
KOHTPOJIbHBIM MEPOIIPUATHUSAM U IK3aMEHY.

DNeKTpOHHBIE MOJYJIM UHIUBUYaIbHOU paboThl cTyneHToB (OMUPC) nns noarotoBku
K [IPaKTUUYECKUM 3aHSATHIM, KOHTPOJIbHBIM MEPONPUITUSIM U SK3aMEHY.

Mertoaundeckoe ykazanue cryiaeHtaMm (MY C) nmo moaroroBke u oopmIIeHHIO JabopaTop-
HBIX padoT.


http://orioks.miet.ru/

Mertoandeckoe ykazanue cryaeHTaM (MY C) «BHeNTHHE 3JIEKTPOHHBIC PECYPCh» IS 10-
MOJTHUTEIBHON CaMOCTOSTENIbHOW paboThl, yriyOJeHHOTO N3ydeHHs yueOHOro Marepuasia U mo-
MOIIH B BBIIOJIHEHUH 33JaHUHN 10 MPAKTHYECKUM 3aHSATHM, JTJa0OPaTOPHBIM paboTaM U MOATO-
TOBKH K KOHTPOJIbHBIM MEPOTIPHUATHAM U IPOMEKYTOYHOH aTTECTAIUH.

Moayab 3 «@u3HKa aTOMa U AaTOMHOTO SIAPA»

Marepuainbl ¢ KpaTKUM HM3JI0)KEHUEM JIEKIIMOHHOI'O Kypca Ui IOATOTOBKU K IpaKTHye-
CKUM, JJa0OpaTOPHBIM 3aHATUAM U IK3AMEHY:

Metoauueckoe nocobue A MPaKTUYECKUX M JJaOOPATOPHBIX 3aHATUH M IOATOTOBKHU K
KOHTPOJIbHBIM MEPOIPUATUAM U IK3aAMEHY.

DNEeKTPOHHBIE MOAYJIM MHIUBUAYaIbHON padoTsl cTyaeHToB (OMUPC) ans moaroToBku
K MIPAKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM MEPOIIPUATUSAM U SK3aMEHY.

Metonudeckoe ykazanue cryaeHtam (MYC) mo BBIIOJIHEHUIO, TIOJTOTOBKE B 0dopMIIe-
HUIO MPaKTHKO-OPUEHTHPOBAHHOTO 331aHUS 1 Ta0OpaTOPHBIX PadoT.

Mertoanyeckoe ykazanue cryaeHtam (MYC) «BHeIIHUE 3IEKTPOHHBIE PECYpChl» JUIsl J0-
HOJTHUTENBHOM CaMOCTOATENILHOW paboThl, YIIIyOJEHHOTO H3ydyeHHsl yueOHOro Marepuaia u Io-
MOIIY B BBIIOJIHEHUH 33JaHUH 10 MPAKTUYECKUM 3aHATHAM, J1aOOpaTOpHbIM paboTaM U MOAro-
TOBKH K KOHTPOJIbHBIM MEPONPHUATUIM U IPOMEKYTOYHOH aTTeCcTaluu.

Metoanueckoe ykazanue cryaeHraM (MYC) «/3yuenne npuHOMNa ASHCTBHUS HHTEpde-
pomerpa ®abpu-llepo u ucnonb3zoBaHue €ro JyUisi HaOJMIOJEHUS U UCCIEAOBAHUS aHOMAaJIbHOIO
s dexTa 3eemMana B KaJMUN» JUIsI OTPAOOTKHA HABBIKOB CAMOCTOSITEIIBHON PabOThI, CAMOKOHTPO-
JI51 ¥ IOMOIIY B BBIMTOJHEHWN WHAWBHUIYAIbHBIX 3alaHUH M JJIs1 TOJTOTOBKH K JIOKJIaJaM | Tpe-
3€HTalUSM.

6. NEPEYEHb YYEEHOU JIUTEPATYPBI
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4 : Bonnsl. Ontuka / M. B. Casenbes. - 5-e¢ u3n. - CII0. : Jlans, 2011. - 384 ¢. URL:
https://e.lanbook.com/book/707 (nmata oopamenus: 11.11.2020). - ISBN 978-5-8114-1211-2.

2. CasenbeB U.B. Kypc oOmieit ¢pusuku [DnexkrpoHHslit pecype] : B 5-tu T.: Yue6. nocobue. T.
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anemenTapubix yactuil / U. B. CaBenbes. - 5-¢ uzn. - CII6. : Jlanp, 2011. - 384 c. URL:
https://e.lanbook.com/book/708 (mata obpamenwms: 11.11.2020). - ISBN 978-5-8114-1211-2.

3. HUponor 1N.E. BoHoBBIe Tipotiecchl. OCHOBHBIE 3aKOHHI : Y4e0. mocodue s By30B /

N.E. Uponos. - 7-e u31. - M. : U3narensctBo "Jlaboparopwus 3nanuii" (panee "bBMHOM. JlaGo-
patopus 3Hanuit"), 2020. - 266 c. - (Texuuueckuit ynusepcurer). - URL:
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N.E. Uponos. - 7-e uza. - M. : U3narensctBo "Jlaboparopus 3nanuii" (panee "BMHOM. Jlabo-

Al

patopus 3Hanuil"), 2017. - 261 c. - (Texuuueckuit ynusepcurer). - URL:
https://e.lanbook.com/book/94103 (mata obpamenus: 12.11.2020). - ISBN 978-5-00101-492

5. Uponos M.E. 3amauu mo obmieit ¢pusuke [DnekTpoHHBIH pecype] : Yueb. mocodue 11t By30B
[ N.E. Uponos. - 11-¢ uz ., anekTponnoe. - M. : bunowm. Jlaboparopus 3uanwmii, 2017. - 434 ¢. -
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491-1.

6. Jlaancoepr I'.C. Ontuka [Dnekrponnsit pecypc] : Yueb. mocodue / I'.C. JlanacOepr. - 7-¢
u3n. - M. : ®usmarnut, 2017. - 852 c. - URL: https://e.lanbook.com/book/105019 (mata oOpa-
mienuns: 12.11.2020). - ISBN 978-5-9221-1742-5.
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ceB, T.B. Mopo3oBa; M-Bo oOpa3oBanus u Hayku PO, DenepanbHOe areHTCTBO 1O 00pa3oBa-
auto, MITUDT(TY). - 2-e u3a., nepepad. - M. : MUDT, 2008. - 96 ¢

10. Jloces B.B. OnTuka : JlabopaTopHBIii TPakTUKyM 10 Kypcy obmieit ¢pusuku. Y. 2 : [lu-
¢dpaxuus / B.B. Jloces, T.B. Mopo3oBa; M-Bo o6pa3oBanust u Hayku PD, OenepanbHoe areHT-
cTBO 10 obpazoBanuto, MIUDT(TY); Ilox pexn. B.B. Jlocesa. - 2-e uza., nepepad. - M. :
MUDST, 2008. - 80 c.

11. bepecroB A.T. JlJabopaTtopHsie paboThl 10 Kypcy obuien ¢pusuku. CTpoeHue Bemiectna /
A.T. bepectos, H.U. Boprapar, C.1O. Kyknun. - M. : MUDIT, 2007. - 52 c. - Umeercs s1ek-
TPOHHASI BEPCHS M3IAHHSL.

12. KanammnukoB H.I1.®u3uka. IaTepHET-TeCcTHpOBaHNE 0a30BBIX 3HaHUH [ TekcT]:
VYueb. nocodue / H.IT. Kanmamuukos, H.M. KoxxeBHUKOB. - 2-¢ u3a., crep. - CII6. : Jlans, 2010.
- 160 c. - (YueOnuku ans By30B. CrniennanbHas gutepatypa). - ISBN 978-5-8114-0925-9 :

7. IHHEPEYEHB ITPO®ECCHOHAJIBHbBIX BA3 JIAHHBIX,
NHO®OPMALNMOHHbBIX CITPABOYHbIX CUCTEM

. Jlanb : DnexTponHO-OuMbMMOTEeUHas cuctema M3narenscta Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mata obpamenus: 28.10.2020). - Pexum goctymna: st aBTOPU3UPO-
BaHHBIX NoJib3oBateneid MUDT.

Hayka.Club = Nauka.Club : oGpa3oBaTenbHbliii mopTai. - [0.M.] : OOpa3oBaTesbHbIN MopTa
JUIS TIKOJIBHUKOB W cTyneHToB, 2018 - . - URL: https://nauka.club/ (mara oOparenus:
25.10.2020). - Pexwum gocTyma: cBOOOAHBIN. - TEKCT: 3JIEKTPOHHBIH.

8. OBPA3OBATEJIbBHBIE TEXHOJIOI'MU
B xone peanmzanun oO0ydeHUs UCHONb3YeTCsl CMeELIAHHOe 00y4YeHue, OCHOBAHHOE Ha

HHTErpannu TEXHOIOTHI TPAAUIIUOHHOI'O U 3JICKTPOHHOT'O O6yquH5[, 3aMCUICHUHA YaCTU Tpaan-

LMOHHBIX y4EOHBIX (DOPM 3aHATHUN M CaMOCTOSITEIbHON pabOThl CTyJ€HTOB (hOpMaMU U BUIaMU

B3aMMOJICHCTBUYS MpEMnoiaBaTesiell U 00yJaronmxcs B AIEKTPOHHON 00pa30oBaTeNbHOM cpejie.

OcBoenne 00pa30BaTeNbHON MPOrpaMMbl 00ECIIEUUBACTCS pecypcaMu JEKTPOHHON HMH-

dopmanmonHo-oopazoBarenbHoit cpenst OPUOKC. (URL: http://orioks.miet.ru)

I[J'ISI B3aUMOJCHCTBUS CTYACHTOB C IMPEIIoAaBaTCJICM HUCIIOJIb3YIOTCA CCPBUCHI O6p8.THOI>i

ces3u: pazaensl OPMOKC «Jlomamnue 3aganus», «HoBoCTH», SEKTpOHHAS MOYTA.
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B mpomecce o0ydeHust mpu MPOBEACHUH 3aHATHH U IJISI CAMOCTOSITEIBHOW PabOThI MC-
MOJIL3YIOTCS. BHYTPEHHHE YJIEKTPOHHBbIE pecypchbl B opMax: BHICOJICKIIHH.

Tectuposanue nposoaurcsa B8 OPMOKC.

[Tpu npoBereHUN 3aHATHH U 111 CAMOCTOSITENILHON paOOThI UCTIONIB3YIOTCSI BHELIHHE
3JIeKTPOHHBIE Pecypchl B hopMax:
Ccbuika Ha MOOK «®u3suka B onbitax. Yacts 4. BonHbl 1 onTuka
URL.: https://www.coursera.org/learn/fizika-volny-optika (mara o6pamenus 18.10 2020).
O6pazoBarenpHbiii moptast HUAY MU®U: Onruka u BosHbl: «4. MaTepdepenius ceera. Ca-
MOKOHTpPOJIb. TecT k Teme 4»; «4. dudpakuus ceeta. CaMOKOHTPOJIb. TecT K TeMe S».
URL.: http://online.mephi.ru/courses/physics/optics/ (nara oopamienus 18.10 2020).
7-a nexuus u3 koyuiekuuu: lemoncrpauun. Onruka. «Jlunza Openens»
URL.: https://mipt.lectoriy.ru/lecture/Physics-Optics-D07-Gavrikov-06.02-150702.01 (xarta 06-
pamenus 18.10 2020).
O6pazoBarenbubiit noptan HUAY MUOU. Atomuas gusuka. «1. KBanToBast npupoza usiyde-
HusA. CaMOKOHTPOIbY, «2. @OoTOHBI. CaMOKOHTPOJIb)
URL.: http://online.mephi.ru/courses/physics/atomic_physics/ (mata oopamenus 18.10 2020).
«Tom 5 xypca cuctemMbl OTKpBITOr0 00pazoBanus "Pusnka B TEXHUYECKOM YHUBEPCUTETE' »:

«1.4. KBanrosas ontuka»:3amada 1.7, 3amaya 1.8.
URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch1/texthtml/chl_4.htm (mzata oGparuenust

18.10 2020).
«Tom 5 xypca cuctemMbl OTKpBITOr0 00pazoBaHus "®Pu3nka B TEXHUUECKOM YHUBEPCUTETE' »:

«1.2. KBantoBas Teopus uznyueHus»: 3agava 1.3, 3agaua 1.4
URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch1/texthtml/chl 2.htm (maTta oOpamieHus
18.10 2020).

«ToMm 5 Kypca cucTeMbl OTKpBITOro 0Opa3oBanus "@uU3MKa B TEXHHYECKOM YHUBEpPCUTETE" »:

«['JTABA 2. BonHOBBIE CBOICTBA YaCTHID

URL http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_1.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_2.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_3.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_4.htm (xata o6pamienus 18.10
2020).

Obpazosarenbublil mopran HUAY MUDU. Atomuas ¢pusuka. «5. Teopus atroma. CaMOKOH-
TPOJIbY»

URL: http://online.mephi.ru/courses/physics/atomic_physics/ (nata oopamenus 18.10 2020).
«ToMm 5 xkypca cucteMbl OTKPHITOTO 00pa3oBaHus "du3nka B TEXHUYECKOM YHUBEPCUTETE" »:

«3.1. BonHoBas pyHKIUS»

URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch3/texthtml/ch3_1.htm (naTa obparmieHus
18.10 2020).

MO,Z[CJII/IpOBaHI/IC BOJIHOBBIX (I)yHKI_II/Iﬁ OOTHOMCPHOI'0O KBAHTOBOI'O TApMOHHUYCCKOI'0 OCHUIIIATOPA
URL: http://falstad.com/qm1d/ (nara o6pamienus 18.10 2020).

MonenupoBaHue TpEXMEPHBIX BOJIHOBBIX (DYHKIIMI aTOMa BOAOPOAA

URL.: http://falstad.com/gmatom/ (nata oopamenus 18.10 2020).
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

HanmenoBanue yueo0-
HBIX ayJUTOPHI U
NnoMelIeHui Jis ca-
MOCTOSITEJIbHOM pa-
00ThbI

OCHAIIEHHOCTDH Y4eOHbIX Ay IUTOPUIi U
MOMeIlleHUi 1JIs1 CAMOCTOATEIbHOI pado-
ThbI

Ilepeyennb npo-
rpaMMHOI0 o0ec-
neYeHust

VYyeOHast ayTuTOpHS
(JIEKITMOHHBIE 3aHATHUS)
(ayn. 1202mm)

MynsTuMeanitHOE 000pyIOBaHUE:
Komnerorep

Mouno6nok Lenovo FOAMO0092RK
ITpoekTop Panasonic PT-VW535N
Okpan Mediavisor

DKpaH pyJIOHHbII HACTEHHBIH,
teneBu3op Panasonic TX-85XR940
Tenesuzop LG 55UF771V
Pamnocucrema Shure BLX88E K3E
Muxkpopon GAL VM-175
Axyctuka JBL PRX700

AxanieMr4ecKue Jiu-
nen3uu Ha 10 o
npoekty Azure Dev
Tools for Teaching
(Microsoft)
Microsoft Office
Kaspersky

VYyeOHast ayTuTOpHS
(TpakTUYeCcKue 3aHs-
THS)

CriennanabHOro OCHAILIEHUS HE TpeOyeTcs

I10 He TpedyeTcs

JlaGopartopust
«OnTuka-2»
ayn. Ne 3327

JlaboparopHas ycranoBka "MHtepdepenuns
ceera"

JlabopaTopHas yctaHoBka "OnpejienieHue uH-
TEHCUBHOCTH )II/I(bpaKIII/II/I B CUCTEMC OAMHAp-
HOH ¥ IBOMHOM mienein”

JlabopaTopnsrit komrieke JIKO (onTuye-
CKUil)

ITO ne Tpebyercs

JlaGopatopus
«CTpoeHus BelecTBa-
I»

ayn. Ne 3330

JIaGoparopHas yctaHoBka "Dddext 3eemana"
JlaGoparopHas yctaHoBka "KomMnToHOBCKOE
paccesHue"

JlabopaTtopHas yctaHoBka "Jludpaxius s1ek-
TPOHOB"

JlabopaTtopHas ycranoBka "Cepus baipmepa”
JlabGopaTopHas ycTaHOBKa Y ICIBHBIN 3apsi
JNEeKTpoHa"

JIaGopatopHasi yCTaHOBKa "DKCIIEPUMEHT
®panka - ['epua”

JlaGoparopHas yctaHoBka "Dddext Xoia B
GE n-tuma"

JlabopaTopusbrit komiieke «OnbiT @panka-
I'epia»

JlaGopaTopHsbIit koMIuieke «TermnoBoe u3iy-
YEHHE

JlaGopatopHblii KomIieke « M3yuenue anek-

AKaznieMHU4ecKue JIn-
uen3uu Ha 10 no
npoekty Azure Dev
Tools for Teaching
(Microsoft)

Office
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HanmenoBanue y4e0-

HBIX ayJUTOPHI U OCHAIIEHHOCTDH Y4eOHbIX Ay IUTOPUIl U Ilepeuennb npo-
noMeleHui 1JI9 ca- NOMeIeHU VISl CAMOCTOATeILHOI pado- rPaMMHOI0 00ec-
MOCTOAITEJIbHOM pa- TBI neyeHus

00ThI

TpOHHOI>'I TCPMOIMUCCUN
HepCOHaHBHBII;'I KOMITIBIOTEP B KOMILJIECKTE

IIpunTep
[Tomerienue it camo- | KoMmbroTepHast TEXHUKA ¢ BO3MOXKHOCTBIO Azure, Open Office,
CTOSITEIBHOM PabOThI noakmoueHus Kk cern «MuTepHeT 1 obecre- | Opaysep Mozilla
00yJaroIuXCst yenueM jpoctyna B OPUOKC Firefox mm Google

Chrome

10. ®POHJJ OHNEHOYHbBIX CPEACTB IJIsA IPOBEPKU
C®OPMHUPOBAHHOCTH KOMIIETEHIIUI
®OC no nogkommerenuuu [1K -1.Ou3OA®. CriocobeH UCToIb30BaTh 3aKOHBI M1 METObI ONTH-
KU 1 aTOMHOM (PM3UKHU MIPH PEIICHUU TPO(HEeCCHOHATBHBIX 3a1a4
@DOH/1 OLIEHOYHBIX CPEJICTB MPEACTABIEH OTACIbHBIM JOKYMEHTOM U pa3MmenieH B cocraBe Y MK
JTUCIUILIMHBI 3JIEKTPOHHOU nH(pOpMalmoHHOK oOpazoBarenbHoii cpensl OPUOKC// URL:
http://orioks.miet.ru/.

11. METOJUYECKHUE YKA3AHUSI JIVIS1 OBYUAIOIUXCSI IO OCBOEHUIO
JUCHMUIIIAHBI

11.1. OcoGeHHOCTH OPraHM3alUH NMpouecca 00y4eHHus

JucuunimHa u3ydaeTcsl B TeueHUe ogHoro cemectpa. OHa BKIIOYAET:

- JIGKUMH — 1 pa3 B HEJIEIIO;

- MPAaKTUYECKUE 3aHATHs (CeMUHAphI) — | pa3 B HEAEIIO;

- 1abopaTopHbIe pabOTHI — 2-X YaCOBBIE 3aHATHUS | pa3 B 2 HEACIH;

- KOHCYJIbTaluu — | pa3 B HEZEII0, KOTOpPhIE IPOBOJIATCS JIEKTOPOM MOTOKA U MpernojaBa-
TEJIIMU, BETYLTUMH IPAKTUYECKHE 3aHATHSL.

[Tocemenue nexkuui, MpaKTHUECKUX 3aHATUN M J1AOOpaTOpPHBIX paboT sBIiseTCs 00s3a-
TenbHbIM. [locemenne KoHCyIbTaluii HeoOsA3aTeNnbHOe, 32 UCKIIOUEHHEM TeX CIIyyaeB, Korja
npenoaaBaTesb NePCOHAIBHO MPUTIIAIIAET CTYeHTa Ha KOHCYJIBTAIHIO.

CopepxaHue TUCHUIUIMHBI COCTOMT M3 TPEX MOAYJEH, KOTOpble M3ydaroTcs MOCie0Ba-
TEJbHO:

- BOJIHOBAs OTITHKA;

- KBAaHTOBAs ONTHKA;

- (hu3MKa aTOMa M ATOMHOTO S7pa.

Kaxp1if MOAyINb SIBJISIETCS JIOTUYECKH 3aBEPLICHHOM 4acThlo Kypca. Y CIENIHOCTh OCBOE-
HUS KaKIO0T0 MOAYJIS OLIEHUBAETCS MO Pe3ysibTaTaM BBINMOJHEHHs 0053aTeNbHBIX KOHTPOJIBHBIX
MEPOIIPUATHH.

Jlns opranuzanuu yqyeOHON pabOThl CTYIGHTOB B Hayaje KakJI0ro ceMecTpa MpeocTaB-
JISIOTCS CIIEAYIONINe yueOHO-METOINYECKUE MaTepHalIb:
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